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Abstract 

Regular physical exercise seems to have protective effects against diseases that involve inflammatory processes since it 
induces an increase in the systemic levels of cytokines with anti-inflammatory and antioxidant properties and also acts 
by reducing estrogen levels. Evidence has suggested that the symptoms associated with endometriosis result from a 
local inflammatory peritoneal reaction caused by ectopic endometrial implants. Thus, the objective of the present 
review was to assess the relationship between physical exercise and the prevalence and/or improvement of the 
symptoms associated with endometriosis. To this end, data available in PubMed (1985-2012) were surveyed using the 
terms "endometriosis and physical exercises", "endometriosis and life style and physical exercises" in the English 
language literature. Only 6 of the 935 articles detected were included in the study. These studies tried establish a 
possible relationship between the practice of physical exercise and the prevalence of endometriosis. The data available 
are inconclusive regarding the benefits of physical exercise as a risk factor for the disease and no data exist about the 
potential impact of exercise on the course of the endometriosis. In addition, randomized studies are necessary. 
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Background 

Endometriosis is a benign estrogen-dependent gyneco- 
logical disease that affects 10 to 15% of women of repro- 
ductive age and is characterized by the growth of 
endometrial tissue outside the uterine cavity [1]. The 
most common site of endometriotic implants is the pel- 
vic cavity, especially the pelvic and ovarian peritoneum, 
but implants can also be found in the posterior cul-de- 
sac, rectovaginal septum, intestine, and bladder. Lesions 
in the pericardium, pleura, liver, kidney, bladder, brain, 
lower limbs, and nasal cavity have also been reported 
[2]. Some symptoms are characteristic of endometriosis, 
such as dysmenorrhea, dyspareunia, non-cyclic pelvic 
pain, and infertility [3]. The prevalence of endometriosis 
ranges from 2 to 22% in reproductive aged women and 
may reach 40 to 60% among women with dysmenorrhea 
[4], In addition, about 25 to 50% of infertile women 
have endometriosis [5]. 

Evidence suggested that these symptoms of the disease 
result from a local inflammatory peritoneal reaction 
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caused by the ectopic endometrial implants [6], which 
undergo cyclic bleeding [7]. Oxidative stress seems to be 
involved in the physiopathology of endometriosis since re- 
active oxygen species appear to be increased in the periton- 
eal fluid of women with endometriosis [8]. These changes 
contribute to the development and maintenance of the in- 
flammatory process associated with endometriosis. On the 
other hand, regular physical exercise seems to have pro- 
tective effects against diseases that involve inflammatory 
processes since it induces an increase in the systemic levels 
of cytokines with anti-inflammatory properties [9]. In 
addition, regular physical exercise is associated with a cu- 
mulative effect of reduction of menstrual flow, of ovarian 
stimulation and of the action of estrogen [10]. 

On this basis, it is possible that the practice of physical 
exercise has beneficial effects on endometriosis. Thus, the 
objective of the present review was to survey the literature 
for data that may support the effects of physical exercise 
on women with endometriosis in terms of prevalence, and 
possible therapeutic effects of physical exercises. This re- 
view also tried clarify if the pelvic pain caused by the dis- 
ease can somehow impair the practice of physical exercise 
in women with endometriosis. 
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Methods 

This study is a systematic review. It was based on the sur- 
vey of data available in PubMed (1985 to September 
2012). The terms investigated were "endometriosis and 
physical exercises", "endometriosis and life style and phys- 
ical exercises" and "endometriosis and risk factor". Three 
reviewers analyzed the data in an independent manner 
and only studies having at least one of the following char- 
acteristics were considered: observational or experimental, 
analytical or descriptive studies of the association between 
physical exercise and endometriosis diagnosed by laparos- 
cope Review and opinion studies were excluded as well as 
non-English manuscripts. 

Results 

The survey of the chosen terms revealed 935 articles, 
only 6 of which were considered for review (Table 1) by 
satisfying the inclusion criteria established, i.e. direct 
link between the practice of physical exercise and the 
prevalence of endometriosis. Six studies were fully ana- 
lyzed and the results are not comparable with each 
other as described in Table 1. 

The first epidemiological study relating physical exer- 
cise and endometriosis was published in 1986. Cramer 
et al. [11] compared the characteristics of the menstrual 
cycle and of constitutional factors in 268 white women 
with primary infertility due to endometriosis with lap- 
aroscopic confirmation and in a control group without 
laparoscopic exclusion of the disease. The study demon- 
strated that women who exercised regularly before the 
beginning of the study had a significantly lower risk for 
endometriosis compared to women who did not exer- 
cise. On this basis, physical exercise had a protective 
effect limited to women who started exercising before 26 
years of age, at least two hours per week. 

The type of associated exercise was physical condi- 
tioning such as running and gymnastics. Approximately 
12% of the patients and controls reported less pain and 
change in the menstrual cycle after the beginning of 
the exercise program. The authors did not point if in 
women with endometriosis, the pelvic pain was a limit- 
ing factor for exercise practice. It should be remem- 
bered that the constitutional factors taken into account 
in this study were those that might affect the levels of 
endogenous estrogen such as smoking habit, body 
habits and physical exercise. 

Han et al. [12] demonstrated that women with early 
menarche (<12 years) and a menstrual period of 8 days 
or more were at higher risk to develop endometriosis, 
and that the risk tended to increase in association with 
primary dysmenorrhea, intense physical activity during 
the menstrual period and allergic diathesis. This study 
also showed that avoidance of strenuous exercise during 
menstruation was identified as a preventive factor of 



endometriosis and that because the dysmenorrhea some 
women chose not to exercise during their periods. 

In a case-control study, Signorello et al. [13] related the 
risk of endometriosis to other less studied factors such as 
anthropometric variables (height, weight and BMI), phys- 
ical exercise, smoking, and alcohol consumption. The au- 
thors observed an inverse association between vigorous 
physical exercises and endometriosis, although without 
statistical significance. The authors also pointed that is pos- 
sible that the protective effect of exercise in patients with 
endometriosis result from the fact that women who suffer 
from endometriosis do not feel well enough to practice ex- 
ercise. To try decrease the bias, they separate the groups 
by cases and control that practiced exercise. Women who 
exercised 4 hours per week or more reduced by 65% the 
risk of endometriosis compared to women who exercised 
less than 4 hours a week. 

Dhillon and Holt [14] conducted a case-control study 
about the risk of endometrioma associated with recre- 
ational physical activity. The intensity of physical activity 
was determined based on a metabolic equivalent (MET) 
using the Compendium of Physical Activities and not 
simply on a subjective evaluation of what would be "vig- 
orous", "regular" or "weak" activity. A significant 76% re- 
duction of the risk to develop an endometrioma was 
observed in patients who exercised frequently (3 times a 
week or more, 30 minutes or more per episode and 10 
months or more per year/2 years) and at high intensity 
(6.0 METs or more - running, bicycle riding and playing 
tennis). A reduction of the risk was not observed in 
patients who practiced exercise of low intensity (less 
than 4.0 METs - golf, bowling and light walking). 

The MET was also used in a study by Vitonis et al. 
[15]. In a large prospective cohort (Nurse's Health Study 
II), these investigators observed that more active women 
(>42 MET hours/week) had an 11% reduction of the risk 
for endometriosis. Considering the physical activity per- 
formed 4 years before the diagnosis of endometriosis, 
there was a 90% reduction of the risk for the disease 
among patients who exercised 42 MET hours/week com- 
pared to those who exercised only 3 MET hours/week. 
However, there was no relation between a high level of 
physical activity and endometriosis reported six years be- 
fore the diagnosis of the disease. There was also an associ- 
ation between inactivity and patients with endometriosis 
confirmed by laparoscopy. The study revealed a small as- 
sociation between physical activity and the rates of 
endometriosis confirmed by laparoscopy, and reported 
that the same protective effect was observed for aerobic 
exercises among the various types of activity, although 
the effect of the other activities was small. This study 
also draws attention to the possibility that pain can in- 
fluence negatively the practice of physical exercise in 
women with endometriosis. 



Table 1 Data extracted from the articles selected for a more detailed analysis 


Reference 


Objective 


Design 


Materials 


Sample size 


Physical exercise/ 
endometriosis association 


Cramer DW et al. [11] 


Comparison of menstrual and 
constitutional factors in women 
with and without endometriosis 


Retrospective 
comparative 


Questionnaire focused on 
demographic, menstrual, 
reproductive and exercise history 


268 cases of endometriosis 
and 3794 controls 


A lower risk for women who practiced 
regular exercise a minimum of 2 h/week 


Han M et al. [12] 


Provide information about the 
prophylaxis of the endometriosis 


Case-control 


Questionnaire focused on 
demographic, menstrual, 
reproductive and exercise history 


203 cases of endometriosis 
and 406 controls 


Avoidance of strenuous exercise during 
the menstruation is a preventive factor 
for endometriosis 


Signorello LB et al. [13] 


Identify risk factors for 
endometriosis 


Case-control 


Questionnaire focused on menstrual, 
marital, reproductive and exercise history 


50 cases of endometriosis and 
controls: 47 infertile/89 fertile 


Practice 2 to 4 hours per week of 
regular exercise decreases 65% chance 
of endometriosis 


Dhillon PK and Holt VL. [14] 


Evaluate the risk of endometrioma 
associated to physical activity 


Case-control 


Questionnaire focused on 
menstrual, marital, reproductive 
and exercise history 


77 cases of endometrioma 
and 735controls 


Frequent and high-intensity activity during 2 
years reduced 76% of endometrioma risk 


Vitonis AF et al. [15] 


Clarify the relationship between 
physical activity and endometriosis 


Prospective 
cohort study 


Questionnaire focused 
on demographic, biologic 
and lifestyle risk factors 


2703 cases of endometriosis 
and controls: 1857 fertile/846 
infertile 


Aerobic exercise had a protective effect in 
women with confirmed endometriosis 


Koppan A et al. [16] 


Identify factors that influence on 
quality of life and pain scores in 
women with endometriosis 


Case-control 


Questionnaire focused on age, 
marital, education, reproductive, 
medical and exercise history 


81 cases of endometriosis: 
31 regular exercise/50 
no exercise 


Taking painkillers is less effective in 
women with endometriosis that practice 
regular daily sport activities 
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Koppan et al. [16] assessed individual factors that influ- 
enced the quality of life and the intensity of pain of pa- 
tients with endometriosis. Their results demonstrated that 
the use of analgesics could be less effective in patients with 
endometriosis who exercised regularly. In this study, the 
authors did not point if in women with endometriosis, the 
pelvic pain was a limiting factor for exercising. 

Discussion 

The protective effects of regular physical exercise have been 
widely described in the treatment of diseases involving in- 
flammatory processes such as type 2 diabetes and colon 
and breast cancer [17,18]. Physical activity increases the 
systemic levels of various cytokines with anti-inflammatory 
properties [19]. Striated muscle has been recentiy identified 
as an endocrine organ, which, through contraction, stimu- 
lates the production and release of myocytokines, which 
may influence and change the metabolism and the produc- 
tion of cytokines in tissues and organs [20,21]. 

Evidence suggests that the symptoms associated with 
endometriosis result from a local peritoneal inflamma- 
tory reaction caused by the ectopic endometrial im- 
plants. Adhesion of ectopic tissue to the peritoneum is 
believed to occur by means of the integrins, heterodi- 
meric transmembrane receptors of cell adhesion [22], 
and this adhesion is thought to occur due to disequilib- 
rium between enzymes that degrade the components of 
the extracellular matrix such as the metalloproteinases 
(MMPs) and their endogenous regulators, i.e., tissue in- 
hibitors of metalloproteinases (TIMPS). After this peri- 
toneal invasion, the viability of the endometriotic focus 
may be maintained by local vascular angiogenesis, the 
latter being stimulated by vascular endothelial growth 
factor (VEGF) and cytokines. VEGF may be produced 
and secreted into the peritoneal fluid by infiltrated mac- 
rophages, promoting endothelial growth, increased vas- 
cular permeability and modulation of the secretion of 
proteolytic enzyme related to angiogenesis [23,24]. Other 
studies have demonstrated an association between endo- 
metriosis and oxidative stress, which has been pointed 
out as a factor potentially involved in the physiopathol- 
ogy of endometriosis [8]. Reactive oxygen species seem 
to be increased in the peritoneal fluid of women with 
endometriosis. Changes in the expression of enzymes in- 
volved in the defense against oxidative stress have also 
been observed [25,26]. Thus, this evidence strongly sug- 
gests the involvement of an inflammatory process in 
endometriosis [27,28]. 

Carpenter et al. [29] reported the beneficial effect of 
physical exercise on the reduction of testosterone levels 
and of androgenic symptoms in patients treated with 
Danazol. In another study reporting that physical exer- 
cise mitigates the possible adverse effects of medications, 
Bergstrom et al. [30] stated that physical exercise is a 



supporting factor in the recovery of bone density in 
women treated with GnRH. 

Analysis of available literature data show that there are 
no controlled and randomized studies identifying whether 
physical exercise prevents the occurrence or progression 
of the endometriosis and how and to what extent physical 
exercise could be beneficial for women with endometri- 
osis. The few existing studies are of an observational type, 
with little or no statistical significance, but that indicate an 
inverse relationship between the practice of physical exer- 
cise and the risk of endometriosis. These studies also 
drawing attention to the possibility that conclusions about 
non-protective effect of exercise in women with endomet- 
riosis can be due the discomfort experienced, what pre- 
vent the practice of physical exercise. 

Therefore, with the literature available it is not possible 
to point out the real role of physical exercise in endomet- 
riosis. Thus, until now we only have speculations about 
this topic. In this respect, we believe that studies well con- 
trolled, using validated instruments for evaluation and fol- 
low up, well- defined study groups and well established 
exercise protocol can demonstrate the real role of physical 
exercise on treatment of endometriosis. On this basis, ex- 
perimental models of endometriosis would be justified be- 
cause they would permit the characterization of the time 
course of the disease in order to elucidate whether phys- 
ical exercise is indeed able to interfere with the develop- 
ment of the endometriosis injury. In addition, it would be 
possible to determine what intensity would be necessary 
for physical exercise to be used in both a preventive and 
curative manner regarding the disease. 

Conclusions 

Literature available is inconclusive regarding the benefits 
of physical exercise for women with endometriosis. In 
this sense, controlled and randomized studies are neces- 
sary to bridge the literature gap. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

(VI LM conceived the idea; CM and RAF did the literature survey; CM, MLM, 
JCRS, RAF and JM read and analyze independently the selected manuscripts; 
CM and MLM drafted the manuscript; MLM edited the final document and 
answered to reviewers. All authors read and approved the final manuscript. 

Received: 17 August 2013 Accepted: 26 December 2013 
Published: 6 January 2014 

References 

1. Yang WC, Chen HW, Au HK, Chang CW, Huang CT, Yen YH, Tzeng CR: 
Serum and endometrial markers. Best Pract Res Clin Obstet Gynaecol 2004, 
18:177-200. 

2. Giudice LC, Kao LC: Endometriosis. Lancet 2004, 364:1789-1799. 

3. Poliness AE, Healey MG, Brennecke SP, Moses EK: Proteomic approaches in 
endometriosis research. Proteomics 2004, 4:1897-1902. 

4. Farguhar CM: Extracts from the "clinical evidence". Endometriosis. 

BMJ 2000, 320:1449-1452. 



Bonocher et al. Reproductive Biology and Endocrinology 2014, 12:4 
http://www.rbej.eom/content/12/1/4 



Page 5 of 5 



9. 

10. 



12. 



13. 



14. 



15. 



16. 



17. 



19. 



20. 



22. 



23. 
24. 



25. 



26. 



27. 



28. 



29. 



30. 



D'Hooghe TM, Debrock S, Hill JA, Meuleman C: Endometriosis and subfertility: 
is the relationship resolved? Semin Reprod Med 2003, 21:243-254. 
Lebovic Dl, Mueller MD, Taylor RN: Immunobiology of endometriosis. 

Fertil Steril 2001, 75:1-9. 

Arya P, Shaw R: Endometriosis: current thinking. Curr Obstet Gynaecol 2005, 
15:191-198. 

Van Langendonckt A, Casanas-Roux F, Donnez J: Oxidative stress and 

peritoneal endometriosis. Fertil Steril 2002, 77:861-870. 

Febbraio MA: Exercise and inflammation. J Appl Physiol 2007, 103:376-377. 

Warren MP, Perlroth NE: The effects of intense exercise on the female 

reproductive system. J Endocrinol 2001, 170:3-1 1. 

Cramer DW, Wilson E, Stillman RJ, Berger MJ, Belisle S, Schiff I, Albrecht B, 

Gibson M, Stadel BV, Schoenbaum SC: The relation of endometriosis to 

menstrual characteristics, smoking, and exercise. JAMA 1986, 255:1904-1908. 

Han M, Pan L, Wu B, Bian X: A case control epidemiologic study of 

endometriosis. Chin Med Set 1 1994, 9:114-118. 

Signorello LB, Harlow BL, Cramer DW, Spiegelman D, Hill JA: Epidemiologic 
determinants of endometriosis: a hospital-based case-control study. 

Ann Epidemiol 1997, 7:267-274. 

Dhillon PK, Holt VL: Recreational physical activity and endometrioma risk. 

Am J Epidemiol 2003, 158:156-164. 

Vltonls AF, Hankinson SE, Hornstein MD, Missmer SA: Adult physical activity 

and endometriosis risk. Epidemiology 2010, 21:16-23. 

Koppan A, Hamori J, Vranics I, Garai J, Kriszbacher I, Bodis J, Rebek-Nagy G, 

Koppan M: Pelvic pain in endometriosis: painkillers or sport to alleviate 

symptoms? Acta Physiol Hung 2010, 97:234-239. 

Demarzo MM, Martins LV, Fernandes CR, Herrero FA, Perez SE, Turatti A, 

Garcia SB: Exercise reduces inflammation and cell proliferation in rat 

colon carcinogenesis. Med Sci Sports Exerc 2008, 40:618-621. 

Thune I, Furberg AS: Physical activity and cancer risk: dose-response and 

cancer, all sites and site-specific. Med Sci Sports Exerc 2001, 33:530-550. 

Pedersen BK, Steensberg A, Schjerling P: Exercise and interleukin-6. 

CurrOpin Hematol 2001, 8:137-141. 

Pedersen BK, Steensberg A, Fischer C, Keller C, Keller P, Plomgaard P, 
Febbraio M, Saltin B: Searching for the exercise factor: is IL-6 a candidate? 

J Muscle Res Cell Motil 2003, 24:1 1 3-1 1 9. 

Febbraio MA, Pedersen BK: Contraction-induced myokine production 
and release: is skeletal muscle an endocrine organ? Exerc Sport Sci Rev 
2005,3:114-119. 

Witz CA, Cho S, Montoya-Rodriguez IA, Schenken RS: The alpha(2)beta(1) 
and alpha(3)beta(1) integrins do not mediate attachment of endometrial 
cells to peritoneal mesothelium. Fertil Steril 2002, 78:796-803. 
Abrao M: Endometriose: uma visao contemporanea. RevinterLtda 2000, 1:2. 
Iwabe T, Harada T, Tsudo T, Nagano Y, Yoshida S, Tanikawa M, Terakawa N: 
Tumor necrosis factor-alpha promotes proliferation of endometriotic 
stromal cells by inducing interleukin-8 gene and protein expression. 
J Clin Endocrinol Metab 2000, 85:824-829. 

Szczepanska M, Kozlik J, Skrzypczak J, Mikolajczyk M: Oxidative stress may 
be a piece in the endometriosis puzzle. Fertil Steril 2003, 79:1288-1293. 
Foyouzi N, Berkkanoglu M, Arid A, Kwintkiewicz J, Izquierdo D, Duleba AJ: 
Effects of oxidants and antioxidants on proliferation of endometrial 
stromal cells. Fertil Steril 2004, 82:1 01 9-1 022. 

Gazvani MR, Christmas S, Quenby S, Kirwan J, Johnson PM, Kingsland CR: 
Peritoneal fluid concentrations of interleukin-8 in women with endomet- 
riosis: relationship to stage of disease. Hum Reprod 1998, 13:1957-1961 . 
Garcia-Velasco JA, Arici A: Interleukin-8 expression in endometrial stromal 
cells is regulated by integrin-dependent cell adhesion. Mol Hum Reprod 
1999, 5:1135-1140. 

Carpenter SE, Tjaden B, Rock JA, Kimball A: The effect of regular exercise 
on women receiving danazol for treatment of endometriosis. Int J 

Gynaecol Obstet 1 995, 49:299-304. 

Bergstrbm I, Freyschuss B, Jacobsson H, Landgren BM: The effect of 
physical training on bone mineral density in women with endometriosis 
treated with GnRH analogs: a pilot study. Acta Obstet Gynecol Scand 2005, 
84:380-383. 



doi:1 0.1 1 86/1 477-7827-1 2-4 

Cite this article as: Bonocher et al:. Endometriosis and physical exercises: 
a systematic review. Reproductive Biology and Endocrinology 2014 12:4. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www. biomedcentra I .com/su bmit 



o 



BioMed Central 



